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IN THE CLAIMS: 



1. (Currently Amended) A data communications system, comprising: 



a plurality of individually modulated t mnomiooion earners;^ 

,w Chides a f ronted that recess said moduli carriers. ancU 
^^«ri«n r *—~ ^ ^lons mi offset measure between n Hock employed in , 
^frpfaid m o^^ transmission carriersVd a clock of saW recover by, m 

domain r— ^ ™* ^ Qf r ^ Vpd ^^J ^^T 
m ore rocrih ■ n . * — — 1 1 1 " ™ i ir n r h n n ^ d u l lii l l l ui owl n dg c u f relations hip:) botworm 
p hqpco of q tra a jm it ter'g unm ud ulut o d c o rri ^; i n* u i i i u ua, to 1""' " ^ ^ ™ ]r * 
b o ^u ii i the tran j mU l u irnd r crni v ir a, baser ! on o n mh uL Ut stm o t n r n in tho freqn W 
q u mamroproocntation of the m^Qdwmf ui m, without i ddiU o nol *pi ln t f T i cn nK 
synchronisation pattorno, u a u dier special „ >uchroniaa t ion oignnlv or wavoforms . 

2. (Currently Amended) The system of claim 1, where s aid offset is a timin g 
offset, and said processing operates on a plurali ty of pairs of said received modulated 
carriers, taking account of frequency separati o n between carriers within each of said pafrs 
the transmitter' o and r e c e ivers' oigrMuV samplo timing is boing synchroniz e d . 

3. (Original) The system of claim 2, where the individually modulated 
transmission carriers are Orthogonal Frequency Division Multiplexed carriers. 

4. (Currently Amended) The system of claim 2 where said processing on said 
plurality of pairs develops a set of results, and develops said timing offse t from the set of 
results th e fr e quency domain r e presentation of the received signal is a form of tho Fouri e r 
Tranoform . 

5. (Currently Amended) The system of claim 4, where carriers of a pair in said 
pairs are adjacent to each other in the frequency domain tho form of th e Fouri e r 
Transform is tho Fast Fouri e r Transform . 
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6. (Currently Amended) The system of claim ^ where carriers of a pair in 

pri- are, equal ly " * e dom »^ bUt ^ t0 ^ ^ 

muo tiii o of the ti u ^u i) dom a in u p^ cmta tio n i n th u cu Uootiv n ph n r n iolationflhipT 

betwoon a plurality of individual onrripri . 

7. (Currently Amended) The system of claim 6 where the p rocessor Jn 
cnmrmting the t ^ p computes lu u uiu lo o yi iriiron i ic th n t i ming of oignalo in 
babod on computing^ differences in phase between said received.* plurality of 
individual carriers. 

8. (Currently Amended) The system of claim-fri. where carriers of a pair in 
said pairs are not eouallv spared in the fre q uency domain t h e moano to oomput e th e 
diffcronooo in phaso betwoon individual carriers io by using a diff e rential in frequency 
dotootion sch e m e. 

9. (Delete) . 

10. (Delete) . 

11. (Delete) . 

12. (Delete) 

13. (Delete) . 

14. (Delete) . 

15. (Delete) . 

16. (Delete) . 
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17. (Delete) . 

18. (Delete) . 

19. (Currently Amended) The system of claim *»4_ where said timing offset 
hetween any pair of modula t ed carriers is d eveloped tho moans to remove the camoro' - 
data modulation is by raising the complex representation of the modxdated carriers 
amplitud e and phas e to an integer power. 

20. (Currently Amended) The system of claim 19 where the modulation of the 
carriers are modulated i s by an NJevel phase modulation schema, and the data 
modulation is removed by raiding the oomplex repr e s e ntation of the carriers are raised 
amplitude and phase to the N* power. 

21. (Currently Amended) The system of claim 20 where the modulation is 
Quadrature Phase Shift Keying and the data modulation io remov e d by raioing th e 
oomplex representation of the carrie rs are raised amplitudo and phase to the fourth power. 

22. (Delete) . 

23. (Delete) . 

24. (Delete) . 
25- (Delete) . 

26. (Currently Amended) The system of claim 1^2- where^the means to 
synchronize the operating frequency)is based on computing the phases of a plurality of 
said received modulated individual carriers. 
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27. (Original) The system of claim 26 where the plurality of carriers are used in 
combination to determine the synchronization with the contribution of each carrier 
weighted according to its accuracy, 

28. (Original) The system of claim 27 where the accuracy of each carrier's 
contribution is determined based on the carrier's amplitude. 

29. (Currently Amended) The system of claim 28 where, for each carrier, the 
carrier's amplitude and phase, represented by a complex number in a Cartesian 
coordinate system, is summed with the other carriers' complex representation to yield a 
composite v ector sum, representing the composite amplitude and phase; said processor 
further employing and a means to us e the phase of this composite vector to create a 
frequency synchronization signal, 

30- (Original) The system of claim 29 where the carriers' modulating data 
signals are known by the receivers and can be used to determine the precise transmitter 
carriers' phases. 

31. (Original) The system of claim 29 where the carriers' modulating data 
signals are not known by the receivers but can be estimated by attempting to demodulate 
the carriers and then used to estimate the transmit carriers' phases. 

32. (Original) The system of claim 29 where the carriers' modulating data 
signals are not known by the receivers but where the effect of the modulation can be 
removed from the carriers without demodulating the carriers. 

33- (Original) The system of claim 32 where the means to remove the carriers' 
data modulation is by raising the complex representation of the carrier amplitude and 
phase to an integer power. 
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34. (Original) The system of claim 33 where the modulation of the carriers is by 
N level phase modulation and the data modulation is removed by raising the complex 
representation of the carrier amplitude and phase to the N m power. 



35. (Original) The system of claim 34 where the modulation is Quadrature 
Phase Shift Keying and the data modulation is removed by raising the complex 
representation of the carrier amplitude and phase to the fourth power. 

36. (Delete) . 

37. (Delete) . 

38. (Delete) . 

39. (Previously Withdrawn) 

40. (Previously Withdrawn) . 

41. (Previously Withdrawn) , 

42. (Previously Withdrawn) . 



43* (Previously Withdrawn) . 

44. (Currently Amended) A method i n a data communications system, that 
includes including a plurality of individually modulated trongmifloion carriers, th e m e thod 
comprising the steps of : 

receiving in a receiver said plurality of individually modulated carriers. 

developing in said receiver a synchronizing signal from computed phases in the 
frequency domain of said individually modulated carriers: and 
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applying said synchronizing signal to synchronize the plurality of modulated 
carriers that are received bv said receiver 

storing information about r e lation s hips b e twe e n a plurality of tranflmiaoion carrier 
phag e s in th e ir unmodulated states at one or mor e receivers; and 

synchronizing signals b e tw ee n th e transmitt e r and r e c e iv e rs, based on an inherent 

structur e in th e fr e qu e ncy domain r e pres e ntation of th e r e a e ivod waveform^ without 
additional 'pilot' signals, synchronization patt e rns, or oth e r sp e cial synchronization 
signals or wav e form s. 

45, (Currently Amended) The method of claim 44, where the transmitt e r' s and 
receivers' signals' sample timing of said received carriers is being synchronized. 

46. (Original) The method of claim 45, where(the individually modulated 
transmission carriersyre Orthogonal Frequency Division Multiplexed carriers, 

47. (Original) The method of claim 45, where the frequency domain 
representation of the received signal is a form of the Fourier Transform. 

48, (Original) The method of claim 47, where the form of the Fourier Transform 
is the Fast Fourier Transform. 

49- (Original) The method of claim 45 3 where the structure of the frequency 
domain representation is the collective phase relationships between a plurality of 
individual carriers, 

50, (Original) The method of claim 49, where^he synchronizing of the timing of 
signal^ is based on computing the differences in phase between a plurality of individual 
carriers. 
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51. (Original) The method of claim SO, where computing of the differences in 
phase between individual carriers is by using a differential-in-frequency detection 

scheme. 

52. (Delete) . 

53. (Original) Tbc method of claim 50 where the plurality of carriers used are 
adjacent in frequency. 

54. (Original) The method of claim 50 where the plurality of carriers used is 
equally spaced but not adjacent. 



55. (Original) The method of claim 50 where the plurality of carriers used may 
not be equally spaced but may be arbitrarily selected by the receivers. 

56. (Delete) . 

57. (Delete) . 

58. (Delete) . 

59. (Delete) . 

60. (Currently Amended) The method of claim 4fl-58-where data that 
modulates t he carriers ' modulating data oignalo are js.not known by the receivers, but can 
be estimated by attempting to demodulate the carriers and then using the derived 
modulating data to estimate the transmit carriers' phases. 

61- (Currently Amended) The method of claim 4453- where data that 
modulates t he carrier s 9 modulating data signal s ore isnot known by the receivers, but 
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where the effect of the modulation can be removed from the carriers without 
demodulating the carriers. 

62. (Original) The method of claim 61 where the means to remove the carriers' 
data modulation is by raising the complex representation of the carrier amplitude and 
phase to an integer power. 

63. (Original) The method of claim 62 where the modulation of the carriers is 
by N level phase modulation and the data modulation is removed by raising the complex 
representation of the carrier amplitude and phase to the N* power. 

64. (Original) The method of claim 63 where the modulation is Quadrature 
Phase Shift Keying and the data modulation is removed by raising the complex 
representation of the carrier amplitude and phase to the fourth power. 

65. (Delete) . 

66. (Delete) . 

67. (Delete) . 

68. (Delete) . 



69. (Delete) . 

70. (Delete) . 

71. (Delete) . 

72. (Delete) . 
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73. (Delete) 

74. (Delete) . 

75. (Delete) 

76. (Delete) . 

77. (Delete) 

78. (Delete) 

79. (Delete) 

80. (Delete) 

81. (Delete) 

82. (Delete) 



HENRY BRENDZEL 



PAGE 



11 



PAGE 16/17 ' RCVD AT 1 1/19/2003 7:00:07 PM [Eastern Standard Time] x SVR:USPTO-EFXRF-1/1 * DNIS:8729314 * CSID:9734676589 * DURATION (mm-ss):06-50 



